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and the electric charges of the colliding particles. We have
also seen that this probability increases extremely rapidly
with the increasing energy of the colliding particles (i.e.,
with the temperature of the mixture), but falls quickly
with their increasing electric charges. Thus, we should
expect, on heating a mixture containing different types of
nuclei, to observe first the reactions between the lightest
nuclei, which carry the smallest charges; the reaction be-
tween hydrogen and lithium mentioned above will there-
fore be one of the first to take place. As the temperature of
the mixture rises still further, we should expect more
effective penetration of the heavier nuclei by thermal
protons and also the beginning of activity between
a-particles and the lightest elements. Finally, at still much
higher temperatures, collisions between the heavy nuclei
themselves might become of importance.

In order to calculate from this penetration formula
the rate of thermonuclear reaction between any two given
types of nuclei, it is not sufficient, however, to know only
the average kinetic energy of the particles at a given tem-
perature. As we have seen in Chapter II, the particles of
a hot gas do not all move with exactly the same velocity,
but show a rather broad velocity dispersion known as the
Maxwell distribution. It is true, of course, that the number
of particles possessing anomalously large energies is com-
paratively small; but we must not forget that the effective-
ness of collision rapidly increases with the increasing energy
of impact. Thus, although few, these high-energy particles
can be of great importance for the total disintegration
balance. In Figure 26 the curve A represents the familiar
Maxwellian energy-distribution of thermal motion (com-
pare Figure 6), giving the relative number of the particles